Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.044; wR factor = 0.116; data-to-parameter ratio = 16.7.
In the title co-crystal, C 16 H 14 N 4 O 2 Á2C 7 H 6 O 2 , the 3,4-bis- [(pyridin-3-ylmethyl) amino]cyclobut-3-ene-1,2-dione squareamide molecules assemble into chains along the b axis via N-HÁ Á ÁO hydrogen bonds. The benzoic acid molecules then hydrogen bond to the pyridine rings via O-HÁ Á ÁN hydrogen bonds, supported by weaker C-HÁ Á ÁO hydrogen bonds, forming extended ribbons. The asymmetric unit consists of a half squareamide molecule, sitting on a special position around a twofold axis, and one benzoic acid molecule on a general position.
Related literature
For the synthesis of related squareamides and co-crystals, see: Liu et al. (2002) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: COLLECT (Nonius, 2000) ; cell refinement: DENZO-SMN (Otwinowski & Minor, 1997) ; data reduction: DENZO-SMN; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009). the two amine N--H groups to the diketones. The pyridine rings then act as hydrogen bond acceptors to the carboxylic acid functional group of the two benzoic acid molecules (Fig. 2) .
The title squareamide compound was synthesized according to literature procedures (Liu et al., 2002) by double condensation of diethyl squarate with 1-(pyridin-3-yl)methanamine in ethanol by stirring for 12 h. The resulting solid was filtered and dried. The squareamide was then dissolved in a 1:2 stoichiometric ratio with benzoic acid in a 1/1 v/v mixture of methanol and water. Plate-like, colourless crystals were harvested after a few days by slow evaporation at ambient conditions.
Refinement
The C-bound H atoms were geometrically placed with C-H bond lengths of 0.95 Å (aromatic CH) and 0.99 Å (methylene CH 2 ) and were refined as riding with U iso (H) = 1.2U eq (C). The N-bound and O-bound H atoms were located in the difference map and their coordinates and isotropic displacement parameters were refined freely.
Figures Fig. 1 . The asymmetric unit of (I) showing the atom numbering scheme. Displacement ellipsoids are shown at the 50% probability level. Atoms with superscript i are generated by the symmetry operation (-x, y, -z + 1/2). 
Special details
Experimental. Numerical integration absorption corrections based on indexed crystal faces were applied using the XPREP routine (Bruker, 2004 
